Isolation and structural characterization of microcystin-LR and three minor oligopeptides simultaneously produced by Radiocystis feernandoi (Chroococcales, Cyanobacteriae): a Brazilian toxic cyanobacterium.
Several blooms of cyanobacteria naturally occurring in freshwater reservoirs have been associated to numerous fatalities and cases of livestock and human poisoning. Microcystins (Mcs) are the most frequently found cyclic heptapeptide toxins in the cyanobacterial extracts. In previous work, Radiocystis fernandoi (strain SPC 714) lyophilized extracts were found to be hepatotoxic to mice with LD100 of about 60 mg kg(-1) and Mc LR was suggested as responsible for that toxicity. Here, we describe the isolation of four oligopeptides from R. fernandoi methanol extract by reversed-phase high performance liquid chromatography (RP-HPLC). The major component, which eluted with 65% acetonitrile from acetonitrile/water gradient, was identified as Mc-LR and its structure was confirmed by the presence of molecular related ion species [M+H]+ at m/z 996.3, ([M+H-Adda])+ at m/z 861.5, [Arg-Adda-Glu+H]+ at m/z 599.8, and [PhCH2CH(OMe)]+ at m/z 135.1 in the ESI spectra. Two components corresponding to small signals eluted from C18 column, respectively, with 44 and 45% acetonitrile had their structures proposed as isomers of aeruginosin derivatives showing molecular ions at m/z 651.7 and a [CHOI]+ immonium at m/z 140.1. Finally, the structure of the third minor and most hydrophobic component (68% acetonitrile elution) isolated from R. fernandoi extract seemed to correspond to a cyclic cyanopeptolin like micropeptin K139, a trypsin inhibitor firstly isolated from Microcystis aeruginosa, showing similar ions fragmentation pattern and [M+H]+ at m/z 987.6 in its ESI spectra.